B cell clone, B6, and from y+/S' cloned cells were cleaved with restriction enzymes and subjected to electrophoresis in an agarose (Sigma Chemical Co., St. Louis, MO) gel . Cytoplasmic RNA from DF, from y+/S' and a+ /a' clones, and from y+/S' PEER cell line (6) was denatured, electrophoresed in a 1°Jo agarose gel, transferred to nitrocellulose, and hybridized to 32 P-labeled TCR probes (6) : the cDNA TCR-a (TO), TCR-0 (C/3), TCR6 (0-240), and Ty-1. The PMI19 genomic TCR-6 probe corresponds to a region 5-11 kb upstream of C6 (7) .
Results and Discussion
TT-speck T Cell Line. The TT-specific T cell line DF was derived from lymphocytes of a hyperimmunized donor by in vitro stimulation with TT (10 Ag/ml) and autologous AM Two-color staining with anti TCR 61 (6) and anti-CD8 mAbs revealed a percentage of y+/S+ , CD8 + T cells that fluctuated between 30 and 50% of the total T cell number during the 2-yr culture period . No 'r + /S+ T cells were detected in three other TTspecific T cell lines obtained from unrelated donors (data not shown) . Therefore the presence of y+ /S+ T cells in the TTspecific cell line may be related to the immunization history of donor D.F., who had received seven TT inoculations . Lymphocytes ofdonor D .F. showed N1% of T cells reacting with anti-TCR Sl antibody, and an autologous T cell line specific for TNP-hapten did not contain y+ /S+ T cells . Immunoprecipitation of 125 1-labeled 'Y'16' DF cells with the antiTCR61 antibody revealed a non-disulfide-linked 55-kD TCRy and a 40-kD TCR 6 chain after SDS-PAGE (not shown). Cloning ofDF cells by limiting dilution yielded several a+/(3+ T cell clones and three clones that were homogeneously positive for TCR-y/&, CD8 and CD2 surface antigens (not shown) . One of the y + /S + clones was analyzed for rearrangement and expression of the TCR-6 gene (Fig . 1) . The Hind III digest of DNA revealed a germline configuration of the C#2 complex (7 .5 kb) in y+ /S+ clone 4, whereas the same blot hybridized to the J6 genomic probe PMI19 (7) showed one rearranged band of 12 kb and two germline bands of 6 .2 kb and 3 .3 kb due to a Hind III site within the PMI 19 probe . An additional JS rearrangement of 4.7 kb was detected in DF cells indicating presence of another y+/S' T cell population (Fig. 1 A) . TCR-6 transcripts of 2.2 and 1 .5 kb, as well as a 1 .6-kb TCR-y message, were present in DF cells, in clone 4, and PEER cells (Fig . 1 B) . The 1 .5-kb TCR ct transcript was detected in clones 7 and 9 as well as the DF population . Analysis of TCR /3 expression revealed 1 .3-and 1 .0-kb transcripts in DF cells Antigenic Specificity andMHC Restriction of the -y'1,5* T Cell Clones. Proliferation and IFN-y production by DF cells and by the a+/(3+ and y+/b+ , CD8' T cell clones analyzed was optimal using 10 p.g/ml of TT (not shown) . In a+/#+ T cells, stimulated with TT and autologous APC, [3H]TdR incorporation and IFN-'r production was N10-fold and N5-fold higher, respectively, than in the y+/b' T cell clones (Fig . 2  A) . The autologous TNP-specific T cell line used as a specificity control did not respond to stimulation with TT, and none of the TTspecific T cell clones responded to stimulation with TNP-BSA (10 hg/ml) . No proliferation or INRy production was detected when TTspecific T cell clones were stimulated with either TT or autologous APC only. Addition of IL-2 (10 U/ml) for 36 h to cultures of y+/b+ cells (2 x 104 cells/200 pl) containing TT (10 hg/ml) and autologous APC increased both proliferation and IFN-y production (N3-fold) in three y+/b' clones ( Fig. 2 A) . To determine whether the antigenic specificity of y+/b', CD8+ T cells was MHC restricted, DF T cells, a+/(3' clones 7 and 9 and y+/b+ clone 4 were stimulated with TT and allogeneic APC and assayed for proliferation and IFN-y production . The D.F. donor HLA phenotype was: A3, A25, B18, B44, DRl, DR4, DQwl, and DQw3 . Semiallogeneic APC derived from a sister of the autologous donor with the following phenotype: A3, A26, B18, B49, DRl, DR4, DQwl, DQw3, presented TT to all x'/O' and y'/6' T cells, and the response was identical to that obtained with autologous APC (Fig. 2 B) . When allogeneic APC from 19 donors, each sharing one class I or class II MHC antigen with D.F. were used, antigen presentation was detected only when T cells were stimulated with TT in the presence of DR4-matched APC. APC from all 14 DR4-donors were unable to stimulate our T cells. Of the five DR4+ donors tested, donor B.C. gave the best response (60-70% of autologous response), three others stimulated T cells up to 20-40% of the autologous response (not shown), and one donor (K.P.) stimulated no response . Although APC obtained from donor B.C. stimulated DF cells, a'/O' clone 7 and y'/S' clone 4, they were unable to present antigen to a'/a' clone 9. The association between the expression of DR4 on unrelated APC and the ability to present TT to the 'Y'/S' T cells in highly significant (X2 14.19, n = 19, p < 0.0004). Similar results were obtained with y'/S' clones 10 and 11 stimulated with APC from autologous, semi-allogeneic and B.C. DR4+ donors, and with APC from a DR4-donor (not shown) . These results indicate that the TCRy/S receptor can recognize non-MHC-encoded foreign antigens in a self-MHC-restricted fashion. There are at least two possible explanations for the variability among the APC derived from different DR4+ donors in presenting TT to the a'/(3' and the y'/S' T cell clones . The restriction element for the clones might not be DR4 itself, but a gene closely associated and in linkage disequilibrium with it at the population level. Alternatively, these differences might reflect the well known molecular and structural heterogeneity within DR /3 chains isolated from a single serologically defined DR4 phenotype that presumably contribute to the dominant polymorphisms recognized by T cells in the MLR (8) . The differential response of our T cell clones to TT presented on different DR4' donors might reflect the discriminatory ability of the TCRy/& The response of all T cell clones was inhibited by >70°Io by an anti-HLA DR (DI.B6) antibody directed against a monomorphic determinant, but not by an anti-HLA-DQ(G2 .53) mAb (not shown) . This inhibition, although consistent with class II restriction, is not conclusive because mAbs against monomorphic determinants of HLA-DR antigens block the human MLR and an IL-2-dependent T cell line by direct interaction with these T cells. Although CD8 antigen expression is especially associated with class I MHC recognition, CD8' T cell clones specific for class II MHC antigens have been described (9) . Since anti-CD8 antibody did not affect the activity of class II MHCspecific CTL clones (9) and did not inhibit antigen-induced proliferation (10) these clones apparently interact with the target cells through the antigen-specific receptor and do not use the CD8 molecule as an associative recognition element. Similarly anti-CD4 and anti-CD8 antibodies did not inhibit proliferation and IFN-' r production, respectively, in our a'/(3+, CD4' and CD8' clones (not shown) . Although the antigenic response of y'/S' T cell remains largely unknown, our results indicate that the TCRy/S heterodimer is a functionally distinct TCR, capable of more than the broad self-non-selfdiscrimination. It is therefore possible that the physiological significance of y'/S' T cells in the immune response against a foreign antigen resides in their regulatory ability. 
